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ABSTRACT

The object of this investigation is to determine if Federal Speci-
fication 0-1-496a, Corrosion Inhibitor is suitable for use in vehicle
cooling systems for extended periods. The impro-ed Inhibitor was placed
In the vehicle cooling systems with antifreeze compounds meeting Federal

T Specification O-A-548a., Type I, or commercial materials similar to the
Type I. The inhibitor was added at the rate of I ounce per 2 quarts of
water used In making up the zitifreeze solution. Four governme t ve-
hicles and four private passenger ca-s were Ltilized for tes.. Solu-
tions were checked every three months and if necessary the coolant freez-
ing point, pH value and reserve alkalinity (R.A.) value were adjusted.

Data indicates that inspection periods of longer than three months
permts the coolanz to get out of control. In the event the Army ad-pts
the continued use of antifreeze sobutions for two years, the coolant so-
lutions must be checked every three months by technical personnel and
adjusted, if necessary, to insure safe continued use.
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I• INTRODUCTION

Aberdeen Proving Groundp Maryland, was directed by AMC program
directive AMCMS Code 5025.11.803, dated 24 July 1964 to Investigate
improved antifreeze mixtures.

Several inhibitor systems were examined in both glassware bench
corrosion tests and simulated service tests. Data reported in CCL
Reports Nos. 125, 145, 155 and 156 showed that glassware bench tests

-. ~gave satisfactory results with cast iron-diuminum .ystcms. Data also
showed that in simulated service tests utilizing cast Iron-aluminum
systems corrosion was evident using Federal Specification O-A-548a
Type I antifreeze inhibited with Federal Specification 0-1-490 corro-
sion inhibitor. CCL Report No. 156 showed that by adding phosphate
the corrosion in a cast iron-aluminum system was greatly reduced. As
a result of this Federal Specification 0-1-490a was issued. Fieid
tests were set up. Preliminary results were recorded in CCL Report
No. 156.

This interim report contains additional data on the field evalu-

ation of the improved inhibitor.

I Ii DETAILS OF TEST

A. Vehicles.

Two test vehicles, two facility vehicles and four civilian
vehicles were utilized for the field evaluation. All the vehicles ex-
cept one contained a cast iron block and head and a copper radiator.
One civilian vehicle had a cast iron block and aluminum head and a cop-
per radiator.

B. Test Solution.

The two test vehicles and two facility vehicles were filled
with Federal Specification O-A-548a, Type I antifreeze, and distilled
water containing Federal Specification 0-1-490a, Co rosion Inhibitor.
The inhibitor was added at the rate of 5 ounces per 10 quarts of water

Sused.

The four civilian vehicles were fillld w~th commercial anti-
freeze compounds purchased by the vehicle owners. These antifreeze
compounds wete similar In nature to the Type I ant~freeze and ware ad-

justed to contain approximately the same inhibitor system as the two
test vehicles and two fA#illty vehicles.

Solution concentrations are indicated ky the freeze points
in table I of the Appendix.



C. Preparation for Test.

Ali vehicles were drained and flushed. All unserviceable
parts were replaced. The vehicles were then filled with the test so-
lution. A sample was taken and the Initial pH, reserve alkalinity (P.
A.), and freezing point data recorded.

0. Sampling and Solution Check.

The sampling on the two test vehicles was made at approxi-
mately every 5,000 miles.I, The sampling on the two facility vehicles was made at ap-
proximately every four to six months.

The sampling on the four civilian vehicles was made every
three months.

The pH, reserve alkalinity (R.A.), and freezing point of the
coolant were determined at each ir-pection. Adjustments, if necessary,
for coolant level, pH, R.A. and fieezing point were made at each In-

spect ion.

Ill. RESULTS

Results of the tests ire listed in Table I of the Appendix. The
two t'.st vehicles we, intended to be run for ?0,000 miles but at ap-
proximately 10,000 miles each vehicle had a failure not attributed to
the antifreeze Inhibitor system. The test solutions were lost and the
tests stopped.

The two facility vehicles both show that even though they were
u:.tng monitored by the laboratory, water was being added to the cooling
.ystems in the field by the drivers. One was recharged after 24 months

and the test is continuing. Both vehicles were two years old at the
start of the test.

The four civilian vehicles were checked every three months and the
systems were not tampered with by the drivers between checks. All cool-
anz adjustments were made by the laboratory. Civilian vehicles nos. I
"& 2 are continuing with good service and no difficulty. Both of the,;,e
vehicles were filled with the antifreeze test !olution soon after they
were purchased. The cooling system of civilian vehicle no. 3 constant-
ly had to be refilled, sometimes with water and s-metlmes with anti-

j. freeze mai- "olt,'Ion. A leak was indicated but was not located. The
test on t', W ice was started after it was approximately 1 year old.
Civilian vehicle no. 4 was 4 years old when the test began. It had to
be recharged after a leak developed around the filler neck at nine

months and a ain twenty one months later when a heater hose broke and
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the solution was lost. This vehicle test is continuing.

IV. DISCUSSION AND CONCLUSIONS

The data shows that the inhibitor system under test caused no mal-
function of any vehicle tested. The coolant inhibitor performance was
satisfactory in every vehicle. There was no coolant loss due to foam-
ing. There was no corrosion of metal parts causing leaks. T1herr: were
no h)se leaks which could be attributed to attack by the coola•,t.

The data also shows that with proper maintenance and constant
checking of the chemical and physical properties of the coolant by tech-
nical person 1 t = *hree month intervals, the colant inhibited with
Federal Specif'ication 0-1-490a Corrosion Inhibitor can be used in excess
of 24 months without serious inhibitor depletion.

Equally important to safe continuous use Is the conscientious
checking and reporting of coolant system irregularities to the moni-
toring agency by the vehicle driver as soon as the irregularities are
noted. No adiustments to the coolant should be ,made by the driver un-
less 't is virtually impossible to move the vehicle without damage to
the engine.

Data also indicates that the older the vehicle the more frequently
breakdowns occur. In order to maintain a coolant system at maximum
efficiency for extended periods very close control and constant main-
tainance will be required of both the monitoring agency and the vehicle
driver.
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7. LCL Report No. 155 - W-w Corrosion Inhibitors for Antifreezes,
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